Abstract. This paper attempts to establish a post evaluation system framework for the implementation effect of bridge preventive maintenance based on the gray multi-level fuzzy comprehensive evaluation. It proposes to use analytic hierarchy process to determine the index weight and introduces the gray fuzzy comprehensive evaluation to determine the comprehensive evaluation value of bridge preventive maintenance. The case analysis shows that this method can more objectively evaluate the implementation effect of bridge preventive maintenance and it has good operability and practicability.
Introduction
Bridges are the lifeline of smooth traffic and the throat of highways; new requirements are needed for bridge maintenance that it is necessary to guarantee the bridge operation safety and the expected service life, so as to achieve sustainable development of highway bridges and solve the problem of short service life. According to the decline law of material and structure under the action of environment, etc, it is necessary to intervene the bridge properly to ensure that the bridge reaches its design life or remaining life and the corresponding functions, with the most reasonable cost of life cycle.
Based on the research and analysis of the achievements of highway construction projects and preventive maintenance projects by way of post evaluation method and combined with the characteristics of preventive maintenance project, this paper sets up a post evaluation method suitable for the characteristics of the preventive maintenance technology of bridges, so as to perfect the theoretical system of post evaluation of highway construction in China.
Establishment of comprehensive index system of post evaluation of bridge preventive maintenance
According to the characteristics of the bridge preventive maintenance project and the research results mentioned above, the comprehensive evaluation index system of bridge preventive maintenance effect, including target evaluation, implementation process evaluation, technical evaluation, benefit evaluation, impact evaluation, continuous evaluation and other indicators) is determined, with the established comprehensive evaluation index system of post evaluation of bridge preventive maintenance effect shown in Fig.1 . The determination of index weights in the post evaluation system In the multi-level comprehensive evaluation system, the importance degree of each evaluation index is usually different, the weight should be determined in a reasonable and scientific way, or it will directly affects the accuracy of the evaluation, and the analytic hierarchy process is used to determine the weight. The latent root method is the one that is relatively mature and widely used in AHP. A consistency check is required for the single guideline ordering of each hierarchy. The consistency index
is the maximum eigenvalue of matrix A, and is the dimension of the judgment matrix. Professor Saaty has provided the average random consistency index RI ； according to the Table: , it is deemed that the consistency of the judgment matrix is acceptable, or an appropriate change can be made for the judgment matrix.
Then the weight matrix of index at all levels can be obtained, the secondary index weight matrix:
The primary index weight matrix: X=(w 1, w 2, w 3, w 4, w 5, w 6,) （2）
Evaluation sample matrix
In the case of determining the evaluation index system and evaluating index weights, according to the evaluation index ij u grading standard (see Table 1 ), the evaluation index detection is scored by l experts, and then l evaluation values of the evaluation index is obtained. Then, the evaluation sample matrix is: 
。 Then, the whitening right function of each gray class is:
（8）

Grey evaluation weight
For the evaluation index, the evaluation object belongs to the gray evaluation coefficient of No. 
（11）
Therefore, gray evaluation weight vector ) , , , , (
and gray evaluation weight matrix for each evaluation gray class: 
（15）
According to Table 1 
（16）
Conclusion
Take Dongzhai New Bridge of some Province as an example, the comprehensive post-evaluation value 5.05 Z＝ of implementation effect assessment of this project is in middle of partial success and total success, which shows that the bridge preventive maintenance implemented this time is effective but some targets are still need to be improved. Anticipated goals can be achieved through circulation feedback, adjustment and improvement.
The combination of analytic hierarchy process and gray multi-level fuzzy evaluation method in this paper makes post-evaluation of bridge preventive maintenance effect becomes more convenient and scientific, provides a practical and highly reliable method to post-evaluation of bridge preventive maintenance effect at the same time, and it also has very important, practical significance in the improvement of highway post-evaluation system in China.
